A digraph G is called primitive if for some positive integer k, there is a walk of length exactly k from each vertex u to each vertex v (possibly u again). If G is primitive, the smallest such k is called the exponent of G, denoted by exp(G). A digraph G is said to be r-regular if each vertex in G has outdegree and indegree exactly r.
Introduction and Notation
Let G = (V; E) denote a digraph on n vertices. Loops are permitted but no multiple arcs. +1. This con rms Conjecture 1 when r = 2. Also all 2-regular digraphs with exponents attaining the above bound are characterized.
Main Results
Throughout the paper, we always assume that G is a digraph of order n, girth g and diameter D. Let a 1 < a 2 < < a k be positive integers such that gcd(a 1 ; a 2 ; : : : ; a k ) = 1. By a result of Schur, it is known that if N is a su ciently large integer, then for all n N the equation The Cayley digraph Cay(Z n ; f1; 2g) is the digraph with vertex set Z n , the cyclic group of order n, and arc set E = f(i; j) : j ? i = 1 or 2g, where subtraction is taken modulo n.
The lexicographic product G G 0 of a digraph G = (V; E) with a digraph G 0 = (V 0 ; E 0 ) is the digraph with vertex set V V 0 and arc set f((x 1 ; y 1 ); (x 2 ; y 2 )) : (x 1 ; x 2 ) 2 Eg f((x; y 1 ); (x; y 2 )) : x 2 V; (y 1 ; y 2 ) 2 E 0 g.
It is well-known (see 2] for example) that if G is primitive, then the greatest common divisor of the lengths of the cycles in G is one. Let C g denote a g-cycle and K 2 denote two isolated vertices. Then C g K 2 is not primitive when g 2, since it only contains cycles of lengths g and 2g.
Lemma 7 Suppose G is 2-regular. If D = g = n=2, then G is isomorphic to either Cay(Z n ; f1; 2g) or C g K 2 .
Proof. In order to settle Conjecture 1 completely, we believe that rst of all a good upper bound on the girth g of all r-regular digraphs should be found so that one can use Lemma 2. In 1970, Behzad, Chartrand and Wall 1] made the following conjecture.
Conjecture 2 1] Let G be an r-regular digraph of order n. Then g dn=re:
This conjecture has been proved for n 5. For more details on the conjecture and two more related conjectures, we refer the reader to 11] and references therein.
